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(54) AUTHENTICITY DISCRIMINATING, METHOD OF PREPARING AND USING THE 
SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an authenticity 
discriminating body difficult to be forged or falsified and 
excellent in designing property, a method of preparing 
the same and a method of using the same. 
SOLUTION: The authenticity discriminating body is 
provided with a color changing layer 12 making 
authenticity distinguishable by reflecting light with a 
specified wavelength out of incident light to exhibit a 
specified color and by reflecting light with a different 
wavelength to exhibit a color change in a tilted state, and 
an information display part 12a exhibiting the same color 
without color change and displaying visible information to 
distinguish authenticity, formed on at least a part of the 
color changing layer 12. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] the light of wavelength which is different when the light of specific wavelength is reflected 
among the light which carried out incidence, a specific color is presented and it leans - reflecting -- 
color change — carrying out — Shinsei a truth judging object equipped with an identifiable color 
change layer and the information-display section which said color change layer boils a part at least, are 
formed, present the same color, without carrying out color change, and display the Shinsei identification 
information which can be viewed. 

[Claim 2] It is the truth judging object characterized by said color change layer containing cholesteric 
liquid crystal in a truth judging object according to claim 1. 

[Claim 3] It is the truth judging object characterized by heating said information-display section, 
destroying a color change function in a truth judging object according to claim 1 or 2, and being formed. 

[Claim 4] The installation process which is the production approach of the truth judging object which 
produces the truth judging object of a publication in any 1 term from claim 1 to claim 3, and lays said 
color change layer in adherend, The production approach of the truth judging object characterized by 
having the heat-and-pressure process pasted up on the adherend while applying heat and pressure with a 
concavo-convex mold together with adherend, destroying a color change function to the color change 
layer laid in adherend at said installation process and forming said information-display section. 
[Claim 5] The production approach of the truth judging object characterized by having the heating 
process which is the production approach of the truth judging object which produces the truth judging 
object of a publication in any 1 term from claim 1 to claim 3, heats the predetermined part of said color 
change layer, destroys a color change function, and forms said information-display section. 
[Claim 6] It is the production approach of the truth judging object characterized by for said heating 
process heating the predetermined part of said color change layer by laser or the thermal head in the 
production approach of the truth judging object which produces a truth judging object according to 
claim 5, and destroying a color change function. 

[Claim 7] It is the production approach of the truth judging object characterized by heating while said 
heating process presses the predetermined part of said color change layer with a concavo-convex mold 
in the production approach of the truth judging object which produces a truth judging object according 
to claim 5, and destroying a color change function. 

[Claim 8] Operation of the truth judging object characterized by being the operation of the truth judging 
object produced by the production approach of the truth judging object a publication in any 1 term from 
claim 5 to claim 7, sticking on adherend, checking the Shinsei identification information of said 
information-display section, and color change of said color change layer, and identifying that the 
adherend is the Shinsei article. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the truth judging object list which prevents forgery of 
the object of a card, a gift certificate, a gold note, a ticket, a bill, a passport, an identification card, a 
security, a public game vote ticket, etc. at the production approach and operation. 
[0002] 

[Description of the Prior Art] Forgery of a gift certificate, a security, etc. is posing a problem with the 
spread of color copy equipment reproducible in a high definition and high color. In order to prevent such 
forgery, the truth judging object by the liquid crystal film (JP,63-51 193,A) using the cholesteric liquid 
crystal (cholesteric liquid crystal) from which a reflected color changes with the include angles to see 
conventionally etc. is stuck on the Shinsei discernment object, and the approach of carrying out a truth 
judging by this color change is proposed. 
[0003] 

[Problem(s) to be Solved by the Invention] However, according to the latest forged technique, it may be 
forged even if it is a truth judging object by the conventional cholesteric liquid crystal mentioned above. 
Moreover, the conventional truth judging object was lacking in design nature only by carrying out color 
change. 

[0004] Forgery and alteration are difficult for the technical problem of this invention, and it is providing 
with the production approach and operation the truth judging object list which is excellent also in design 
nature. 
[0005] 

[Means for Solving the Problem] This invention solves said technical problem with the following 
solution means. In addition, although the sign corresponding to the operation gestalt of this invention is 
attached and explained in order to make an understanding easy, it is not limited to this. In order to solve 
said technical problem, invention of claim 1 the light of wavelength which is different when the light of 
specific wavelength is reflected among the light which carried out incidence, a specific color is 
presented and it leans — reflecting — color change — carrying out — Shinsei - with an identifiable color 
change layer (12) It is a truth judging object equipped with the information-display section (12a) which 
is formed in said a part of color change layer [ at least ] (12), presents the same color, without carrying 
out color change, and displays the Shinsei identification information which can be viewed. 
[0006] Invention of claim 2 is a truth judging object characterized by said color change layer (12) 
containing cholesteric liquid crystal in a truth judging object according to claim 1. 
[0007] Invention of claim 3 is a truth judging object characterized by heating said information-display 
section (12a), destroying a color change function and forming it in a truth judging object according to 
claim 1 or 2. 

[0008] The installation process which invention of claim 4 is the production approach of the truth 
judging object which produces the truth judging object of a publication in any 1 term from claim 1 to 
claim 3, and lays said color change layer (12) in adherend (20), While applying heat and pressure with a 
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concavo-convex mold (30) together with adherend (20), destroying a color change function to the color 
change layer (12) laid in adherend (20) at said installation process and forming said information-display 
section (12a) It is the production approach of the truth judging object characterized by having the heat- 
and-pressure process pasted up on the adherend (20). 

[0009] Invention of claim 5 is the production approach of the truth judging object which produces the 
truth judging object of a publication in any 1 term from claim 1 to claim 3, and is the production 
approach of the truth judging object characterized by to have the heating process which heats the 
predetermined part of said color change layer (12), destroys a color change function, and forms said 
information-display section (12a). 

[0010] In the production approach of a truth judging object that invention of claim 6 produces a truth 
judging object according to claim 5, said heating process is the production approach of the truth judging 
object characterized by heating the predetermined part of said color change layer (12) by laser or the 
thermal head, and destroying a color change function. 

[001 1] In the production approach of a truth judging object that invention of claim 7 produces a truth 
judging object according to claim 5, said heating process is the production approach of the truth judging 
object characterized by heating pressing the predetermined part of said color change layer (12) with a 
concavo-convex mold, and destroying a color change function. 

[0012] Invention of claim 8 is the operation of the truth judging object produced by the production 
approach of the truth judging object a publication in any 1 term from claim 5 to claim 7, and is stuck on 
adherend (20). It is the operation of the truth judging object characterized by checking the Shinsei 
identification information of said information-display section (12a), and color change of said color 
change layer (12), and identifying that the adherend (20) is the Shinsei article. 
[0013] 

[Embodiment of the Invention] Hereafter, with reference to a drawing etc., the gestalt of operation of 
this invention is explained in more detail. 

(The 1st operation gestalt) Drawing 1 is drawing showing the 1st operation gestalt of the truth judging 
object by this invention, drawing 1 (A) is a lamination Fig. and drawing 1 R> 1 (B) is the extention 
mimetic diagram of a color change layer. The truth judging object 10 is equipped with the surface 
protective layer 1 1, the color change layer 12, and a glue line 13, and is used to the Shinsei discernment 
objects 20, such as ****, being stuck. Moreover, the truth judging object 10 of this operation gestalt is 
the so-called imprint foil type held possible [ exfoliation ] in the film layer 14 of thing, before pasting to 
the Shinsei discernment object 20 (refer to drawing 3 ). 

[0014] The surface protective layer 1 1 is a layer which protects the front face of the truth judging object 
10 stuck on the Shinsei discernment object 20. As the quality of the material, although the surface 
protective layer 1 1 can illustrate an item or mixture, such as acrylic resin, urethane resin, an epoxy resin, 
silicon resin, EVA resin, polyamide resin, polyester resin, polystyrene resin, and cellulosic resin, it is not 
limited to these. The surface protective layer 1 1 is good to choose suitably according to wantage nature, 
such as lightfastness [ which is required of the front face of the truth judging object 10 ], smooth nature, 
and rebound ace court nature, and abrasion resistance, according to an application. 
[0015] The color change layer 12 has a cholesteric-liquid-crystal phase, and presents a different 
reflected color with the include angle to see. Moreover, the color change layer 12 has information- 
display section 12a which does not carry out color change but displays at least the Shinsei identification 
information which can be viewed on the part ( drawing 1 (B)). As below-mentioned, it is heated, the 
color change function of a cholesteric-liquid-crystal phase is destroyed, and this information-display 
section 12a does not carry out color change. For this reason, irrespective of a surrounding color change, 
information-display section 12a is white etc., and always displays the Shinsei identification information. 
Although the color change layer 12 can use all media in which selective reflection nature and circular 
polarization of light selectivity are shown optically, such as a film which distributed in support the high 
polymer film or cholesteric-liquid-crystal particle which fixed cholesteric-liquid-crystal orientation, the 
high polymer film which fixed liquid crystal orientation especially can be suitably used for it. 
[0016] After the high polymer film which fixed such liquid crystal orientation carries out cholesteric 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



4/25/2006 



JP,2002-071953,A [DETAILED DESCRIPTION] 



Page 3 of 6 



orientation of the low-molecular liquid crystal, it can construct a bridge in low-molecular liquid crystal 
by the photoreaction or thermal reaction, and can fix and manufacture an orientation condition. 
Moreover, as other manufacture approaches, after carrying out cholesteric orientation of the 
thermotropic polymer liquid crystal of a side-chain mold or a principal chain mold in the state of liquid 
crystal, it cools to the temperature below the liquid crystal transition point, and there is the approach of 
fixing an orientation condition. Furthermore, as other manufacture approaches, after carrying out 
cholesteric orientation of the lyotropic polymer liquid crystal of a side-chain mold or a principal chain 
mold in a solution, there is also the approach of fixing an orientation condition by removing a solvent 
gradually. 

[0017] As an example of the polymer liquid crystal which can be used for these films manufacture, 
principal chain mold polymers, such as polyester with a liquid crystal formation radical, polyester 
amide, a polycarbonate, a polyamide, and polyimide, etc. are in side-chain mold polymers, such as 
polyac'rylate which has a liquid crystal formation radical in a side chain, polymethacrylate, a 
polysiloxane, and poly malonate, and a principal chain. 

[0018] A glue line 13 is a glue line which can be stuck on the Shinsei discernment object 20, for 
example, hydrochloric-acid vinyl acetate system adhesives etc. are applied, and it is formed. 
[0019] The film layer 14 is a layer holding the truth judging object 10 before pasting, and pastes up the 
surface protective layer 1 1 on the Shinsei discernment object 20 possible [ exfoliation ] (refer to drawing 
3 ). Although the film layer 14 has a desirable plastics base material, for example, a polycarbonate, 
polyvinyl alcohol, polysulfone, polyethylene, polypropylene, polystyrene, polyacrylate, polyethylene 
terephthalate, triacetyl cellulose, diacetyl cellulose, polyethylene-ethylene vinyl alcohol, etc. can be 
illustrated, it is not limited to these. 

[0020] Drawing 2 is drawing explaining an operation of the color change layer of the 1st operation 
gestalt of the truth judging object by this invention. The cholesteric liquid crystal fixed by the color 
change layer 12 in the state of cholesteric orientation has regular torsion so that the oriented structure of 
a liquid crystal molecule may draw a spiral in the direction of thickness. Moreover, cholesteric liquid 
crystal shows two optical property called selective reflection nature and circular polarization of light 
selectivity in a pitch P (thickness required for 360 degrees of liquid crystal molecules to rotate), and the 
wavelength lambda of incident light when almost equal (bibliography; liquid crystal, foundation of 
display application (Corona Publishing), etc.). 

[0021] It is the property which selective reflection nature reflects strongly the light which is in a specific 
wavelength band among incident light here, and penetrates the other light. Since this selective reflection 
nature is restrictively discovered in a specific wavelength band, it is choosing the pitch P of cholesteric 
liquid crystal appropriately, and the reflected light becomes the high chromatic color of color purity, 
deltalambda, then these are lambdas and bandwidth about the main wavelength of the band by the pitch 
P (=lambda/nm ) and the average refractive index ran (=root (ne 2+no 2) {12)) of an optical medium A 
formula (1) and (2) It is decided like. Here, deltan is the extraordinary-ray refractive index ne within the 
field of an optical medium. Ordinary index no It is a difference (deltan=ne-no). 
lambdas=nm and P ... (1) 
delta lambda=delta n.P-/nm ... (2) 

[0022] Although main wavelength lambdas and wavelength bandwidth deltalambda which were shown 
in a formula (1) and (2) are the case where the incident light to a cholesteric-liquid-crystal layer is 
vertical incidence (0-degree incidence, on-axis incidence), since a pitch P decreases seemingly when 
incident light is oblique incidence (off-axis incidence), main wavelength lambdas shifts to a short 
wavelength side, and bandwidth deltalambda decreases. Viewing is also easily identifiable although this 
phenomenon is called a blue shift since lambdas shifts to a short wavelength side, and it depends for that 
amount of shift on an incident angle. For example, the reflected color of the cholesteric liquid crystal 
which carries out coloration of the red when seeing from a perpendicular (0-degree incidence location) 
seems to carry out sequential change with orange, yellow, green, a bluish green color, and blue as it 
enlarges the angle of visibility. 

[0023] Moreover, circular polarization of light selectivity is the property in which reflect only the 
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circular polarization of light of a specific hand of cut, and this and a hand of cut penetrate the opposite 
circular polarization of light. The circular polarization of light component of the direction of torsion of 
the oriented structure of cholesteric liquid crystal and this direction is reflected among incident light, and 
the circular polarization of light component rotated to hard flow is penetrated to the hand of cut of the 
reflected light turning into the same direction. In the case of the cholesteric liquid crystal which has left 
hand structure, the left-handed circularly-polarized light is reflected, and the reflected light is still the 
left-handed circularly-polarized light, and the right-handed circularly polarized light is penetrated. 
[0024] If the natural light 50 carries out incidence to the color change layer 12 of the cholesteric liquid 
crystal which has left hand structure as shown in drawing 2 , it will be reflected, the left-handed 
circularly-polarized light 51 of the above specific wavelength lambda will present a specific reflected 
color, and the other light 52 will penetrate it. 

[0025] (The production approach) Drawing 3 is drawing showing the production approach of the 1st 
operation gestalt of the truth judging object by this invention. The truth judging object 10 currently held 
at the film layer 14 is laid in the Shinsei discernment object 20 (installation process), and heat and 
pressure are applied by the embossing die 30 to which the irregularity currently heated beforehand was 
attached from the upper part of the film layer 14 (heat-and-pressure process; drawing 3 (A)). Then, it is a 
part for the heights of an embossing die 30, and the truth judging object 10 is heated strongly, and it is 
pasted [ the color change function of a cholesteric-liquid-crystal phase is destroyed, and ] up on the 
Shinsei discernment object 20 by the glue line 13 with it while information-display section 12a which 
does not carry out color change is formed of the heat (refer to drawing 1 (B)). And if the film layer 14 is 
removed, the truth judging object 10 with which information-display section 12a is formed will be 
completed ( drawing 3 (B)). 

[0026] (Operation) A truth judging person views the truth judging object 10 stuck, leaning the Shinsei 
discernment object 20. When the Shinsei identification information of information-display section 12a 
of the truth judging object 10 can be checked and color change of the other part can be checked at this 
time, that Shinsei discernment object 20 can be identified as it is the Shinsei article. 
[0027] According to this operation gestalt, since information-display section 12a is formed in the color 
change layer 12, not only color change but the Shinsei identification information can be checked at the 
time of a truth judging, forgery is difficult, and the forged check effectiveness is high. Moreover, since 
the Shinsei identification information is formed in concave convex, the truth judging of it can be carried 
out [ tactile feeling ]. Furthermore, since the Shinsei identification information can be viewed, design 
nature improves. Since the Shinsei discernment object 20 is pasted further again while applying heat and 
pressure to the truth judging object 10 currently laid in the Shinsei discernment object 20 by the 
embossing die 30 and forming information-display section 12a, it excels in mass-production nature. 
[0028] (The 2nd operation gestalt) Drawing 4 is the lamination Fig. showing the 2nd operation gestalt of 
the truth judging object by this invention. In addition, with each operation gestalt shown below, the 
same sign is given to the part which achieves the same function as the 1st operation gestalt mentioned 
above, and the overlapping explanation is omitted suitably. The truth judging object 10 is the so-called 
label type of thing, and it has the protection film layer 1 1, the color change layer 12, and an adhesive 
layer 13, and before pasting to the Shinsei discernment object 20, the adhesive layer 13 is protected with 
the releasing paper 15 ( drawing 4 (A)). 

[0029] Although the protection film layer 1 1 has a desirable plastics base material, for example, a 
polycarbonate, polyvinyl alcohol, polysulfone, polyethylene, polypropylene, polystyrene, polyacrylate, 
polyethylene terephthalate, triacetyl cellulose, diacetyl cellulose, polyethylene-ethylene vinyl alcohol, 
etc. can be illustrated, it is not limited to these. 

[0030] The protection film layer 1 1 is pasted up on the color change layer 12 by the glue line 16. A glue 
line 16 Thermosetting resin (for example, phenol system resin, furan system resin, urea system resin, 
melamine system resin, polyester system resin, polyurethane system resin, resin of epoxy system resin 
and others), Thermoplastics (for example, polyvinyl acetate, polyvinyl alcohol, polyvinyl chloride resin, 
polyvinyl butyral resin, Pori (meta) acrylic resin, a nitrocellulose, resin of a polyamide and others), The 
adhesives which use one kind or two kinds or more in rubber (for example, butadiene-acrylonitrile 
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rubber, rubber of neo BURENGOMU and others), glue, natural resin, casein, a sodium silicate, a 
dextrin, starch, gum arabic, etc. as a principal component are used. Moreover, any of a solution mold, an 
emulsion mold, a powder mold, or a film mold are sufficient as such adhesives, and any of an ordinary 
temperature solidification mold, a solvent volatilization solidification mold, or a fusion solidification 
mold sufficient as them further. 

[0031] An adhesive layer 13 is a glue line which can be stuck on the Shinsei discernment object 20, for 
example, an acrylic binder, a rubber system binder, etc. are applied and it is formed. A releasing paper 
15 is a base material which protects the adhesive layer 13 before pasting to the Shinsei discernment 
object 20, and the exfoliation processing by a silicone system release agent etc. is made on the top face, 
i.e., the near field of an adhesive layer 13. 

[0032] (The production approach and operation) It heats, pressing by the embossing die 30 to which the 
irregularity currently heated beforehand was attached to the truth judging object 1 0 with which the 
releasing paper 15 is stuck (heating process), the color change function of the cholesteric-liquid-crystal 
phase of the color change layer 12 is destroyed, and the information-display section is formed. A 
judgment object user removes a releasing paper 15, and sticks the pasting truth judging object 10 on the 
Shinsei discernment object 20 ( drawing 4 (B)). Leaning the Shinsei discernment object 20, a truth 
judging person views the truth judging object 10 stuck, and performs Shinsei discernment by the ability 
of the Shinsei identification information of the information-display section of the truth judging object 
10, and color change to be checked. 

[0033] According to this operation gestalt, it can be easily used only by sticking the truth judging object 
10 on the Shinsei discernment object 20. 

[0034] (The 3rd operation gestalt) Drawing 5 is the lamination Fig. showing the 3rd operation gestalt of 
the truth judging object by this invention. The color change layer 12 of this operation gestalt is a heating 
process, it is heated by laser or the thermal head, the color change function of a cholesteric-liquid-crystal 
phase is destroyed, and information-display section 12a is formed. Therefore, the truth judging object 10 
of this operation gestalt is not toothing-like, and is even. 

[0035] According to this operation gestalt, it can produce simply, without using a special mold etc. 
[0036] (Deformation gestalt) Without being limited to the operation gestalt explained above, various 
deformation and modification are possible and they are also within the limits with equal this invention. 
For example, a thread method may constitute the Shinsei discernment object for the truth judging object 
10 from a plow lump and its paper base in a paper base. In the 1st operation gestalt, like the 3rd 
operation gestalt, even if it heats by laser etc., the same effectiveness is acquired. 
[0037] 

[Effect of the Invention] Since the information-display section displayed possible [ viewing of the 
Shinsei identification information which presents the same color to a part of color change layer / at 
least /, without carrying out color change ] is formed according to invention of claim 1 as explained in 
detail above, while forgery is difficult, it excels also in design nature. 

[0038] According to invention of claim 2, since cholesteric liquid crystal is included, a color change 
layer has a beautiful color and is excellent in design nature. 

[0039] since according to invention of claim 3 the information-display section is heated and the color 
change function is destroyed and formed — formation - it is easy. 

[0040] Since the adherend is pasted while according to invention of claim 4 applying heat and pressure 
for the color change layer laid in adherend with a concavo-convex mold together with adherend and 
forming said information-display section, it excels in mass-production nature. 

[0041] Since according to invention of claim 5 the predetermined part of a color change layer is heated 

and a color change function is destroyed, the information-display section can be formed simply. 

[0042] It can produce without according to invention of claim 6, using a special mold etc., since the 

predetermined part of a color change layer is heated by laser or the thermal head. 

[0043] Since it heats according to invention of claim 7, pressing the predetermined part of a color 

change layer with a concavo-convex mold, it is producible in a short time. 

[0044] Since according to invention of claim 8 it sticks on adherend, the Shinsei identification 
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information of the information-display section and color change of a color change layer are checked and 
it identifies that the adherend is the Shinsei article, it can be used easily. 



[Translation done.] 
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3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the 1st operation gestalt of the truth judging object by this invention. 
[Drawing 2] It is drawing explaining an operation of the color change layer of the 1st operation gestalt 
of the truth judging object by this invention. 

[Drawing 3] It is drawing showing the production approach of the 1st operation gestalt of the truth 
judging object by this invention. 

[Drawing 41 It is the lamination Fig. showing the 2nd operation gestalt of the truth judging object by this 
invention. 

[Drawing 51 It is the lamination Fig. showing the 3rd operation gestalt of the truth judging object by this 
invention. 

[Description of Notations] 

10 Truth Judging Object 

1 1 Surface Protective Layer 

12 Color Change Layer 

12a Information-display section 

13 Glue Line 

14 Film Layer 

15 Releasing Paper 

16 Glue Line 

20 Shinsei Discernment Object 
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oraiMWStf. c*iKiRjEstisfc©rB<ti>. we 

a*H*JB*-r*A:«&lc. ilt*£ 1 ©ft9itt. AIJLfcft 
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